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Abstract 
The recent liberalization of the electricity market in Romania and the growing interest for using alternative sources of 
energy are the premises favorable for this proposal. The main objective of the article is to stimulate interest of the 
consumers for the green energy considering the environmental and the financial impact of this one. For these 
arguments, this article proposes a real application, with autonomy in the power supply, for control access to parking 
of vehicles, for lighting the car park and for its management in terms of occupancy rates. The main characteristic of 
this application is its functioning with energy from alternative sources (sun and wind). 
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1. Introduction 
The new European Commission strategy on energy production from renewable sources (RES - 
Renewable Energy Resources) put a major emphasis on increasing their implementation in real 
application on the energy market. For this reason it promotes the production of electricity from renewable 
sources: hydroelectric power, biomass, energy produced by wind (wind turbine generators), solar 
(photoelectric), geothermal, wave and tidal and biodegradable waste. 
Today, renewable energies cover 13.1% of global primary energy supply and 17.9% of global 
electricity production [1]. The IEA's World Energy foresees in its Alternative Policy Scenario that the 
share of renewable in global energy consumption by 2030 will remain largely unchanged at 14%. 
Renewable in electricity generation are expected to grow to around 25%, according to the IEA.  
In January 2007, the Commission published a Renewable Energy Roadmap outlining a long-term 
strategy. It called for a mandatory target of a 20% share of renewable energies in the EU's energy mix by 
2020. The target was endorsed by EU leaders in March 2007. To achieve this objective, the EU adopted a 
new Renewables Directive in April 2009, which set individual targets for each member state. A new EU 
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directive on renewable energies, agreed in December 2008, requires each member state to increase its 
share of renewable energies - such as solar, wind or hydro - in the bloc's energy mix to raise the overall 
share from 8.5% today to 20% by 2020. A 10% share of 'green fuels' in transport is also included within 
the overall EU target. 
To achieve the objective, every nation in the 27-member bloc is required to increase its share of 
renewable by 5.5% from 2005 levels, with the remaining increase calculated on the basis of per capita 
gross domestic product (GDP). 
2. Modular Power Plant 
The article proposition consists in a real application implementation dedicated for control access to 
parking of vehicles, for lighting the car park and for its management in terms of occupancy rates. The 
execution element for the control access is the barrier from the entry in the Electrical Engineering Faculty 
of Valahia University of Targoviste, actually is actioned using a 24V DC motor, the lighting for parking 
during the night is supplied by a four lamp with 200W total power and the monitoring of free parking and 
display its occupancy rates on a panel with LED. 
This application can to help the customer by reducing energy bills and a short payback time and the 
adoption of such a system becomes a very profitable investment. 
Due to the possibilities of configuration and components provided in the initial structure, platform 
flexibility and adaptability is in operation. Any electric generator can be integrated into it (photovoltaic, 
wind, hydroelectric plants, diesel generators) and other networks even independent functioning. 
Modules of the platform structure characteristics are: photovoltaic panels and wind power station, 
storage unit, inverters and loads. 
Consumers are: 6 lamps 200W, a display consists of two segments 7+1 and a stepper motor to drive 
barrier  
The structure of this platform independent in terms of energy is the following: 
Fig. 1. Block structure of the system 
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2.1. Photovoltaic panels and wind power station  
Characteristics photovoltaic panels are presented in Table 1. 




Characteristics (per modul) 
Pmax Vmax Imax Voc Isc
PV ST40 Siemens 24 220W 46V 4,8A 58V 5,33A 
Optisol SFM 72 Pilkington Solar Internat. 2 180W 34,5V 5,22A 43,2V 5,8A 
where: Pmax = Nominal Maximum Output Power   Voc = Nominal Open Circuit Voltage 
 Vmax = Nominal Maximum Output Voltage   Isc = Nominal Short Circuit Current 
 Imax = Nominal Maximum Output Current 
These modules are connected according to the diagram in Figure 1, the Sunny Boy inverters with 
powers between 700W and 2100W, the whole system is controlled by the Sunny Island. 
The system consists of two substrings photovoltaic panels turn connected to AC power and network of 
two panels connected to the DC. 
2.2. Storage unit  
Storage unit consists of 12 lead-gel batteries, connected in series, with the following characteristics:  
Table 2. Characteristics storage unit  
Producer Model 
For 25° C 
Float Voltage Equalization Voltage 
Narada Polymer Gel Standby Battery EosG200 2V200Ah 2,25Vpc 2,35Vpc
2.3. Invertors  
Wind and solar generating stations needed to make the separate inverters DC to AC produced for 
network. The system is single phase AC. 
Sunny Family inverters range, SMA products, offers excellent possibilities for creating a network of 
independent, because of their flexibility. Powered by renewable energy sources and connected to a battery, 
they form a network independent. 
Inverter used between photovoltaic panels and the network AC is the type SB2100TL Sunny Boy, and 
is the ideal choice for photovoltaic installations because the input is up to 600V. SB2100TL inverter 
characteristics are presented in Table 3. With an efficiency level of 96 % the transformer less Sunny Boy 
2100TL guarantees first-class energy yields and thus an outstanding price/performance ratio. 
Table 3. Characteristics inverter SB2100TL 
Input (DC) Output (AC) 
Max. DC input power 2200 W Nominal AC output power 1950 W 
Max. DC voltage 600 V Max. AC output power 2100 W 
PV voltage range, MPPT 200 V - 480 V Max. output current 11 A 
Max. input current 11 A Nominal AC voltage / range 220 V - 240 V / 180 V - 260 V 
Number of MPP trackers 1 AC grid frequency  / range 50 Hz / ±4.5 Hz 
Max. number of strings (parallel) 2 Power factor (cos ϕ) 1
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Efficiency AC connection single-phase 
Max. efficiency 96.0 %   
Euro ETA 95.2 %   
Sunny Boy Inverters SB2100TL can be mounted parallel to two modules, diagnosis and 
communication can be done through normal electrical grid or a RS485 connection. 
Connection diagram (Fig. 2 (a)) was made based on the properties panel (short-circuit current, load 
voltage) and the characteristics of the inverter input (Fig. 2 (b)). 
Windy Boy inverter is for stations with small size wind to power the network or networks to be used 
freestanding. Windy Boy, that other SMA inverters are compatible with all network monitoring products 
and characteristics IP65, which can be used anywhere in the world. 
Inverters Sunny Island 3324 
Energy sources such as solar and wind can be connected so attached to them in connection AC and DC. 
They provide the energy source of high quality and safe and quiet work. Sunny Island 3324 controls the 
entire system. It is connected to a bank of batteries that serve the AC electrical grid, making the control of 
voltage and frequency. 
Due to the configurability and components provided in the initial structure, the platform has the 
flexibility and adaptability in service. Any electricity generator can be integrated into it (solar power, 
wind power, hydroelectric central, diesel generators), even other networks with independent operation. 
The main role of a stand-alone network controller is give priority to customers that in turn generates 
electricity. Systems outside the controlling network are strong for two reasons:  
1. From the AC coupling component is a sum of all energy sources. 
2. Loss of energy inherent in a DC system are minimized by connecting all generators and consumers in 
an AC adapter 
When any event does not produce enough power controller will provide electricity from its own 
reserves. The system can be single phase or three phases AC and DC can offer and if supply is the battery. 
Each time the system produces too much energy or consumption is low, the controller will send the 
excess energy battery to be stored and used later. Bank's batteries are sized to meet the level of autonomy 
desired list in case there is no production of energy for a long time. Once the stand-alone electricity grid 
is available, can be added equipment to generate energy: wind power stations, etc. Stations and wind 
generators photovoltaic inverters need to separate conditioning product DC for network AC. Sunny Boy 
2100TL is ideal choice for photovoltaic inverters. Input up to 600V is ideal for a generator. 
        
Fig. 1. (a) Connection scheme for electricity generation system on the AC network. (b) Characteristic current-voltage for inverter
SB2100TL 
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3. Control and Monitoring of the System 
System monitoring and control of the barrier is made using a microcontroller and enables users to have 
information about the state's bank of batteries, the number of vehicles present in the parking lot and to 
order the opening / closing (raising / lowering) access barrier the parking and lighting / lamps off parking 
lamps. 
PIC16F877A Microcontroller is produced by Microchip, and has 40 pins. The PIC (Peripheral 
Interface Controller), like the CPU, has calculation functions and memory, and is controlled by the 
software. The clock operating frequency is 20 MHz and the memory capacity (to write the program) is 8K 
words. 
The electrical scheme of monitoring and control system is shown in Fig. 3 (a) which is observed 
following modules: 
• control of the barrier by controlling stepper motor 
• the acquisition of state of charge / discharge batteries 
• the acquisition of code access / egress to / from parking 
• the acquisition time period of the day (if day or night) 
• control the display of the number of existing car parking  
• control of parking lamps  
The first five buttons (from 0-4) are used for typing code for access to parking and the other five 
buttons (from 5-9) are used for typing code out of the parking lot. 'Enter' key is used for activation code 
introduced for both entry and exit of the parking lot. Press 'ESC' is used to cancel the last key presses. 
Fig. 3 (b) is presented in a logical scheme for vehicle access to parking, being judged equally and 
leaves the parking situation by car. Voltage acquired from storage unit is saved in EEPROM memory of 
the microcontroller. 
Fig. 4 (a), (b) and (c) presents graphs of solar radiation, voltage batteries and current charging battery 
bank. Period the charged battery bank is of six days (09/16/2010 to 09/21/2010) it was loaded. Fig. 4 (d) 
is presented in the current loading and unloading and the bank of batteries during the day (Thursday, 
08.26.2010, monitoring interval is 10 minutes). 
     
Fig. 3. (a) Electrical diagram of monitoring and control system. (b) Logic scheme for motor vehicle access to parking 
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a)                                                                         b) 
c)                                                                                       d) 
Fig. 4. Bank's schedule for charging batteries. (a) solar radiation, (b) batteries voltage and (c) charged current batteries. (d) Graph 
change voltage and current charging and discharging of the battery's bank over a period of 24 hours 
4. Conclusion 
This paper proposes a solution for access control of the parking using renewable energy (photovoltaic 
and wind), parking in the Faculty of Electrical Engineering, University “Valahia” of Targoviste. It also 
makes application and monitoring the number of cars in that parking. 
References 
[1] Package of Implementation measures for the EU's objectives on climate change and renewable energy for 2020, Directive of 
the european parliament and of the council on the promotion of use of renewable energy sources, {COM(2008) 19},  
http://ec.europa.eu/energy/climate_ actions/doc/2008_res_ia_en.pdf 
[2] Dragomir F., Olariu N., Iliescu S.St., “Experimental Study for Intelligent Stability Control of Low Voltage Electrical 
Networks with PD- RES using Fuzzy Controllers“, The 6th Symposium on Process Control, Ploiesti, Romania, 2009 
[3] Dragomir F., Dragomir O.E., Olariu N., Minca E., “Control Solution Based on Fuzzy Logic for Low Voltage Electrical 
Networks with Distributed Power from Renewable Resources”, The 25th European Photovoltaic Solar Energy Conference and 
Exhibition, 06–10 September 2010, Valencia, Spain  
[4] Dragomir F., Dragomir O., Minca E., “A Fuzzy Approach to Intelligent Control of Low Voltage Electrical Networks with 
Distributed Power from Renewable Resources”, IEEE International Energy Conference, 18-22 December, Manama, Bahrain, 2010 
[5] Ispas F., Olariu N., Teodoreanu D., Dragomir F., “Theoretical and experimental analysis of the PV generation impact to the 
LV grid”, in Proc. 22th European Photovoltaic Solar Energy Conference and Exhibition, Milano, Italia, 2007 
[6] Laukamp H., Thoma M., Meyer T., Erge T., “Impact of a Large Capacity of Distributed PV Production on the Low Voltage 
Grid”, Proceedings of 19th European Photovoltaic Solar Energy Conference, pag. 2808-2812, 2007 
